Release of lysosomal enzymes during ischemic injury of canine myocardium.
The pathobiology of the process of myocardial injury during ischemia comprises a series of events that results in the release of lysosomal enzymes from their subcellular locations within the myocardium. We have developed a canine model of acute myocardial ischemia in which the anterior descending coronary artery is ligated, myocardial blood flow is measured using radioactive microspheres, and tissues from subendocardium and subepicardium are assayed for activity of lysosomal hydrolases:N-acetyl-beta-glucosaminidase (NAG), beta-glucuronidase (beta-gluc), and acid phosphatase (AP). Particulate fractions of subendocardium revealed significant depletion of of total acid hydrolases (NAG, beta-gluc, and AP) after one and two hours of ischemia. In addition, after two hours of ischemia, the total activity of these three hydrolases in the subendocardial supernatant was decreased, correlating significantly with diminished myocardial blood flow (NAG: r =0.96; beta-gluc: r = 0.95; AP: r = 0.75). The diminished enzymatic levels in thesupernatant suggested "washout" of the hydrolases that was more efficient in those ischemic areas that had higher myocardial flow (greater than 20% of control). These changes in distribution of lysosomal hydrolases indicate early involvement of these enzymes in the pathobiology of myocardial injury and demonstrate the dynamic relationship of "washout" of acid hydrolases with the degree of diminished blood flow.